An improved model to investigate the efficacy of antidyskinetic agents in hemiparkinsonian rats.
A number of experimental models of L-DOPA-induced dyskinesia have been proposed, but these models result in a low to medium rate of dyskinetic animals with mild to severe symptoms. The objective of this study was to combine a model of 6-OHDA-induced parkinsonism and of L-DOPA-induced dyskinesia in rats to establish a reliable preclinical model. Two stereotaxic injections of 6-OHDA were administered in the left striatum. This model led to 90-100% of rats with a marked contralateral circling behaviour, significant limb use asymmetry (20%), a decrease in ipsilateral striatal dopamine content (70%) and degeneration of dopamine neurons in the substantia nigra (70%). Chronic treatment with L-DOPA was administered for 35 days and consisted of three phases with incremental daily doses. The third phase resulted in 83-90% of rats developing severe abnormal involuntary movements (AIMs) which included limb and locomotive dyskinesia, axial dystonia and orolingual dyskinesia. Reproducibility of the model, criteria of strict blinding, placebo-controlled design, randomization of study subjects and pretrial determination of sample size were used to measure efficacy of amantadine and istradefylline and to validate the protocol design. Acute or subchronic post-treatment with amantadine reduced the severity of dyskinesia while istradefylline punctually attenuated AIMs. Our experimental conditions using gradual development of dyskinesia induced by increasing doses of L-DOPA resulted in a reliable model of L-DOPA-induced dyskinesia with a high rate of dyskinetic rats.